We report a systematic study of Z+jet correlation in Pb+Pb collisions at the LHC by combining the next-leadingorder matrix elements calculations with matched parton shower in Sherpa for the initial Z+jet production, and Linear Boltzmann transport Model for jet propagation in the expanding quark-gluon-plasma. Our numerical results can well explain CMS measurements on Z+jet correlation in Pb+Pb collisions: the shift of p T imbalance x jZ = p jet T /p Z T and their mean values, the suppression of the average number of jet partners per Z boson R jZ , as well as the modification of azimuthal angle correlations ∆φ jZ . We also demonstrate that high-order corrections play a significant role in the understanding of Z+jet correlations at high energies.
Introduction
Z boson tagged jet has long been regarded as a golden channel to study jet quenching [1] . Though a fast parton from hard scattering lose energy due to interactions with the hot medium when traveling through the quark-gluon plasma (QGP) [2] , Z boson will not participate in the strong-interactions directly and its mean free path is much longer than the size of the medium, escaping the QGP unscathed. Besides, Z boson have no contributions from fragmentation and decay because of its large mass (M Z = 91.18 GeV) as compared to photon, which may give some advantage for Z+jet over photon+jet [3, 4, 5, 6] .
The transverse momentum imbalance x jZ , average number of tagged jet per Z boson R jZ , azimuthal correlations ∆φ jZ in p+p and Pb+Pb collisions at 5.02 TeV have been measured by CMS experiment [7] . It is noted when computing the Z+jet azimuthal angle correlations, the next-leading-order (NLO) calculations suffer divergency at the region ∆φ jZ ∼ π, where a resummation of large logarithm may be required. Furthermore, leading-order (LO) matched parton shower (PS) calculations underestimate the azimuthal angle correlation at small angle region where wide angle radiation relative to the opposite direction of Z boson from higher order corrections are needed. Motivated by this, we present in this talk a state-of-art calculations of Z+jet [8] , with p+p baseline compuated by the NLO+PS Monte Carlo [9] , and the Linear Boltzmann Transport (LBT) model [5, 12] for jet propagation in heavy-ion collisions.
Model setup for Z+jet in heavy-ion collisions
We use Sherpa [9] to generate initial Z+jet events in p+p collisions at √ s = 5.02 TeV. Sherpa is a Monte Corlo event generator, with which, low jet multiplicities can be calculated at NLO matched to the resummation of the PS [10, 11] . Contributions from Z + only one jet and Z plus more then one jet to the azimuthal angle correlations are also plotted. It indicates that Z + only one jet contributions dominates the large angle region, while Z+ multi-jet dominates the small angle region. Numerical simulations of transverse momentum imbalance by Sherpa describe the experimental data nicely.
In our model jet propagation and induced medium response in hot QGP are simulated with the Linear Boltzmann Transport (LBT) model [5, 12] which includes both elastic and inelastic scattering and follows the propagation of not only jet shower partons and radiated gluons, but also the thermal recoil partons, in particular, back-reaction of the Bolzmann transport to keep energy-momentum conservation. Elastic scattering is introduced by 2 → 2 scattering matrix element |M ab→cd | , and the inelastic scattering is described by High-twist formalism for induced gluon radiation as [13, 14, 15] ,
Here x and k ⊥ are the energy fraction and transverse momentum of the gluon respectively, P(x) andq are splitting functions and transport coefficient,
is the formation time of the radiated gluon.
Results
In our numerical calculations, the Z boson and jets are selected according to the kinematic cut adopted by CMS [7] . All the final partons, jet shower, radiated and medium recoiled partons are used to reconstruct jet. The underlying event background energy is subtracted event-by-event for Pb+Pb collisions following the procedure adopted by CMS [16] , while no subtraction is applied in p+p collisions. And cold nuclear matter effects are found rather small for Z+jet in Pb+Pb at the LHC [17] . In order to quantify the relative shift between p+p and Pb+Pb collisions, the mean value of momentum imbalance in different p Z T bins are also calculated for completeness and shown in Fig. 3 (left) . The mean value in Pb+Pb collisions is much smaller than that in p+p collisions. For p Z T > 60 GeV, the mean value is reduced by almost 15%. We have also calculated ∆ x jZ = x jZ p+p − x jZ Pb+Pb in Table. 3, which is consist with CMS data within uncertainty. In Fig. 3 (right) , we show the nuclear modification factor Fig. 4 (left) . It is moderately suppressed in Pb+Pb collisions. To illustrate the suppression mechanism, we also plot separated contributions from Z+1jet and Z production associated with more than one jets in both p+p and Pb+Pb collisions. In Fig. 4 (middle), we present the contribution from Z + 1jet. We see there is no significant difference for Z+1jet processes between p+p and Pb+Pb collisions. In these processes, the transverse momentum of the Z boson is balanced by only one back-to-back jet and the azimuthal angle correlations are focused mainly on ∆φ jZ π region. These processes mainly come from the LO contribution and the azimuthal angle decorrelation from which is dominated by soft/collinear radiation. The transverse momentum broadening of jets due to jet-medium interaction is negligible at such high energy scale. Fig. 4 (right) illustrates the results of Z+ multijet, which is considerably suppressed in Pb+Pb collisions. Compared to Z+1jet, azimuthal angle correlation from Z+ multijet is broadened and becomes flat. The main contribution of Z+ multijet comes from NLO ME processes. The transverse momentum balance of Z boson and the jet is broken in these processes with additional emissions of hard partons. The initial energy of the tagged jet is smaller compared to Z boson, and it can easily fall below p 
